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(57) Abstract 

a hihinp connection arrangement (10) comprises two expandable tubing sections (12, 14X each tubing section comprising a filter 
screen H6 If sSwfcS SZ and outer expandable tubing (24, 26). The ^filter ^enof one tubing 

sSov^ the other Sg section and the outer expandable tubing of at least c^rf ^ ^ng sec^ extends 

^^ZXX^^s On expansion of the tubing sections, the overlapping filter screens, restrained by the outer tubmg, ensure 
the integrity of the filter between the tubing sections. 
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CX)NNECTOR FOR EXPANDABLE WELL SCREEN 



This invention relates to a dovmhole connector, and in 
particular to an arrangement for ensuring the integrity of a 
sand screen or other filter medium at a connection between 
two lengths of expandable tubing utilised to support or form 
a sand screen or filter. 

In many well bores where a liquid, for example oil, 
passes from a surrounding formation into the well bore, the 
liquid will often carry entrained sand particles. If this 
sand is permitted to pass into the well bore a number of 
problems may arise, including an increased likelihood of the 
well bore becoming blocked or restricted, and the sand may 
cause downhole tools to stick or jam, or wear prematurely. 
Accordingly, it is preferred that the sand particles are 
retained in the formation. This is achieved by providing 
screens or a filter around the casing or production tubing. 

International Patent Application WO 97/17524 (Shell) , 
the disclosure of which is incorporated herein by reference, 
describes a radially expandable assembly in which overlapping 
filter sheets are sandwiched between inner expandable support 
tubing and outer expandable protective tubing, the expandable 
tubing featuring large numbers of overlapping longitudinal 
slots. When an expander cone is forced through the assembly, 
the inner and outer tubing is expanded radially, the slots 
extending to form diamond- shaped openings. The initial 
degree of overlap between the screens is selected such that, 
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tubing of the other tubing section. 

Each filter screen will typically comprise a plurality 
of overlapping plates, sheets or membranes individually 
mounted to the respective inner expandable tubing by axially 
parallel connectors or fixings, such as screws, lugs or 
welds . 

Preferably, the filter screens of each tubing section 
are initially radially spaced apart to facilitate make-up of 
the connector. However, on expansion, the resistance of the 
outer tubing to radial expansion of the inner tubing ensures 
that the outer filter screen is pressed into sand-tight 
engagement with the inner filter screen. The desired 
relative positioning of the filter screens of the two tubing 
sections may be achieved by providing one inner tubing 
section having an end of slightly larger diameter than the 
other. In certain embodiments the ends of each tubing 
section may be upset, that is of greater diameter than the 
remainder of the tubing section, and the desired difference 
in diameter may be achieved by providing a slightly higher 
upset on one tubing section. Conveniently, the inner tubing 
sections will feature pin and box connections, and the upset 
on the box may be slightly higher than the pin. Of course the 
opposite arrangement may provided, that is the pin upset 
being higher than the box. 

The ends of one or both filter screens may be provided 
with means for preventing interference between the screen 
ends when the tubing sections are rotated relative to one 
another, as may be the case if the tubing sections are 
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friction coating applied to the filter sheets, such as a 
PTFE-based material such as Teflon (trade mark) . In other 
embodiments a friction-reducing lubricant, such as high 
temperature grease, may be provided. Alternatively, sheets 
of low friction material may be placed between the filter 
sheets and the tubing. 

These and other aspects of the present invention will 
now be described, by way or example, with reference to the 
accompanying drawings, in which: 

Figure 1 is a schematic sectional view of part of a 
connector in accordance with a preferred embodiment of the 
present invention, with the connector parts shown separated; 
and 

Figure 2 is a schematic sectional view of the connector 
of Figure I, with the connector parts shown coupled together. 

The drawings illustrate part of a connector 10 in 
accordance with an embodiment of the present invention. The 
connector 10 is provided between the ends of two sections of 
expandable tubing 12, 14, each comprising filter plates 16, 
18 sandwiched between inner expandable support tubing 20, 22 
and outer expandable protective tubing 24, 26. Each section 
of expandable tubing 20, 22, 24, 26 defines a large number of 
longitudinal overlapping slots. The sections of inner or 
base expandable tubing 20, 22 are formed with co-operating 
pin and box connections 28, 30, to allow che tubing sections 
12, 14 to be made up by relative rotation. 

As is more clearly apparent from Figure 2, the box 
connection 30 is upset from the pin 28. The filter places 18 
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20, 22, 24, 26, and minimises the risk of tearing of the 
filter plates 16, 18 as the tubing sections are made up and 
expanded . 

It will be clear to those of skill in the art that the 
above -described embodiment is merely exemplary of the present 
invention, and that various modifications and improvements 
- may be made thereto without departing from the scope of the 
present invention. 
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section such that the filter screens are initially radially 
spaced apart . 

6. The arrangement of claim 5, wherein the inner tubing of 
said one tubing section has an end of larger diameter than the 
end of the inner tubing of the other tubing section. 

7 . The arrangement of claim 6 , wherein the ends of at least 
one tubing section is upset. 

8. The arrangement of claim 7, wherein the ends of both 
tubing sections are upset, with a higher upset being provided 
on one tubing section. 

9. The arrangement of claim 7 or 8, wherein the inner 
tubing sections incorporate pin and box connections, and the 
upset on the box is higher than the upset on the pin. 

10. The arrangement of any of the preceding claims, wherein 
the end of at least one filter screen is provided with means 
for preventing interference between the screen ends when the 
tubing sections are rotated relative to one another. 

11. The arrangement of claim 10, wherein said means for 
preventing interference is a sleeve of extendible material. 

12. The arrangement of claim 11, wherein the sleeve extends 
internally of at least one of the filter screens. 
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the filter sheets and the tubing. 



17. The tubing of claim 15, wherein the friction reducing 
means is a low friction coating applied to the filter sheets. 
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considered to go beyond the disclosure as filed (Rule 70.2(c))* 



4. Additional observations, if necessary: 



III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious) 
or to be industrially applicable have not been examined in respect of: odvious), 



□ the entire international application. 
H claims Nos. 16, 17. 



because: 
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□ the said international application, orthe said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 



□ the description claims or drawings (indicate particular elements belort) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): unclear 



D couldbe fold" *** NOS ' S ° inadequate| y su PP° rted b * the Option that no meaningful opinion 
B no international search report has been established for the said claims Nos. 1 6, 1 7. 



IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2 " * 2'? n"?, 0 ^ I 0 "?,? th3t V 6 requirement of unitv of mention is not complied and chose, according to Rule 
68.1 .not to invrte the applicant to restrict or pay additional fees. «-«n*ng ro nuie 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

B not complied with for the following reasons: 
see separate sheet 

4 1 ***** appfca,ton W9re * 9 subiecl °* l -— ■■**-» 

□ all parts. 

the parts relating to claims Nos. 1-15. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1 . Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 

2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



Yes: Claims 1-15 

No: Claims 

Yes: Claims 1-15 

No: Claims 

Yes: Claims 1-15 

No: Claims 
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Reference is made to the following document: 
D1 = WO 97 17524 A 

III - Non-establishment of opinion 

111-1 Claims 16 and 17 cannot be examined as no search report has been drawn for 
them. 

IV - Lack of unity of invention 

The present application comprises the following (groups of) inventions: 

- Claims 1-15: connection between expandable sand screen sections 

- Claims 1 6, 1 7: expandable sand screen section with reduced friction 
between filter layers 

Claims 1 to 15 relate to the connection between lengths of sand screens 
comprising a filter screen sandwiched between an inner expandable tubing and an 
outer expandable tubing. The "special technical feature" (in the meaning of Rule 
13.2 PCT) of said claims is, that both the filter screen and the outer tubing of 
adjacent lengths overlap when the sections are connected together. 
The problem solved by said special technical features is to achieve a "sand tight" 
connection between adjacent lengths of filter screens (description, page 2, lines 4 
to 10). 

Claims 16 and 17 relate to a single length of sand screen comprising a plurality of 
filter screens sandwiched between an inner expandable tubing and an outer 
expandable tubing. The "special technical feature" of said claims can be identified 
in the presence of means for reducing the friction between the filter screens when 
they are expanded. 

The problem solved by said feature is to facilitate relative movement of the filter 
screens during expansion (description, page 4, lines 22-27)and decrease 
therefore the likelihood of damages occurring during the expansion of the screen. 

The feature which is common to the two groups of inventions, that a sand screen 
comprises a filter screen sandwiched between an inner expandable tubing and an 
outer expandable tubing, is known in the art (see WO,A,97/17524, fig. 1 and 2), 
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and therefore cannot be seen as the "special technical feature" of the two 
inventions. 

The "special technical features" of the two groups of inventions solve therefore 
unrelated problems by means of unrelated features, whereby there is no single 
general inventive concept linking the inventions of the two groups. 

V - Reasoned statement under Rule 66.2 (a)(ii) 

V-1 D1 , which is considered as the closest prior art, describes a tubing section 

comprising a filter screen sandwiched between an inner expandable tubing and 
an outer expandable tubing. 

The subject-matter of claim 1 is new insomuch it relates to a tubing connection 
arrangement for two expandable sections as in D1, the filter screen of one tubing 
section overlapping the filter screen of the other tubing section and the outer 
expandable tubing of at least one of the tubing sections extending over the 
overlapping filter screens. 

The subject-matter of claim 1 is therefore new and the claim meets the novelty 
requirement of Art. 33(2) PCT. 

V-2 D1 does not disclose how the sections of expandable tubing are connected one 
to the other. The other cited documents do refer to the connection between 
sections of expandable tubing comprising also a filter element, but none of said 
documents suggest to arrange the filter element of one section so that it overlaps 
the filter element of the adjoining section. By this solution however a sand-tight 
connection is achieved also in correspondence of the joint. 
Claim 1 meets therefore the inventive step requirement of Art. 33(3) PCT. 

V-3 Claims 2 to 14 meet the requirements of Art. 33(2) and (3) PCT as they are 
formulated as depending from a claim which does meet said requirements. 
Method claim 1 5 meets also said requirements as it specifies, in method terms, 
the same inventive concept specified in apparatus terms in claim 1 .. 

V-4 The devices and methods of claims 1 to 15 find industrial application in the 
completion of oil wells. 
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VII - Certain defects 

VIM The features of the claims are not provided with reference signs placed 
parentheses (Rule 6.2(b) PCT). 



in 



VII-2 The statement in the description at page 7, last paragraph, does not meet the 
requirements of Art. 6 PCT as interpreted in the PCT Guidelines, PCT/GL/3 III 
4.3a. 
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